The engine was installed in a 3-by 7-ft vacuum chamber capable of being evacuated to 10 -7 mm Hg (Fig. 2) .
ACCELERATING
M#IGENLEDTIwCI N DI NG ELECTRODE---,,.
ENGINE HOUSING_
,"01 II I I:: (Fig. 3) was constructed by encapsulating a 0.020-in.-diameter pure tungsten wire within a 96% fused silica sheath packed with finely powdered boron nitride. The tungsten wire was allowed to protrude 0.300 in. from the end of the sheath.
The probe was inserted into the plasma from the rear of the engine through a boron nitride seal and connected to a traversing and radial positioning mechanism located outside the vacuum tank. This mechanism was designed and constructed to provide probe position information to a tolerance of -+-0.015 in. in both the axial and radial directions.
Probe instrumentation, which consisted of a 0-to 250-vdc power supply, variable frequency function generator, cathode follower amplifier, x-y plotter with an input impedance of 1 megohm, oscilloscope, bias batteries, and lOO-ohm shunt, was electrically connected together as illustrated in Fig. 1 . The instrumentation was isolated from ground potential and coupled to the ion engine and probe through two high-voltage vacuum relays, thus providing instrumentation decoupling capability without disturbing engine operation. All probe voltage information was ;referenced to anode potential.
A second Langmuir probe of variable area (Fig. 4) was constructed, for reasons discussed later in this pap er. This prob e consisted of a O.090-in.-diameter pure tungsten rod sheathed in a boron nitride insulator. One end of the tungsten rod was attached to a solenoid which, when actuated, could vary the len gth of the rod protruding from the insulator. In the retracted p osition the rod protruded 0.050 in. from the insulator ; in the extended p osition it protruded 0.350 in. The probe was inserted into the plasma from the rear of the engine. No traversing mechanism was employed on the second prob e.
-------- To show that the anomalous LPCs do not occur from some probe-insulator-plasma interaction, the variable-area probe described previously was used. Figure  6 illustrates the results. 
III. TYPICAL RESULTS
From (1) 
i,,-where V_ is the electron-volt energy equivalent of Ep.
Thus, in this case, the current-voltage probe curves will be linear. Again, at plasma potential, when V = 0:
and since V, can be determined from the current-voltage curve, N_ can be found from (4) . Now, the total probe current i, when the two groups of electrons are present, is: In fact, in a few cases (Fig. 15) The rate of ion production at point r is determined by integrating (5) over all energies, using the energy distribution (6), (6') and the usual Maxwell energy distribution: 
V. RESULTS
f(E, r) = f,(E) Np (r) + fm(E)Nm(r)(6)N_(r) = _ /'_J_ l_No(r) [f,(E)Np(r) +O" m N l Np_(r) = E_ O (r)(7)
